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Improved adaptive total variational image denoising model

Lu Siqi' Zhou Xianchun® Wang Zhifei'

(1. School of Electronic and Information Engineering, Nanjing University of Information Science and Technology,

Nanjing 210044, China; 2. School of Artificial Intelligence ( School of Future Technology) , Nanjing University of
Information Science and Technology, Nanjing 210044, China)

Abstract: Aiming at the shortcomings of the traditional total variational denoising methods, such as low peak SNR and low iteration
efficiency,, a new adaptive total variational denoising model is proposed in this paper. Firstly, the regular exponent of the total variational
equation is improved by using differential curvature to distinguish noise points. Then, combined with the properties of level set curvature
and gradient mode, the smooth region and edge region can achieve different denoising effects, so that the new model can preserve both
edge and smooth noise. Experimental results show that compared with the current three mainstream models, the new model improves
the peak signal to noise ratio (PSNR) by more than 1. 4 dB, reduces the mean absolute error by more than 2. 5, improves the iteration
efficiency by at least 1.6 times, and increases equally the structural similarity by 0. 13, which is more beneficial to practical
application.
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Table 1 PSNR, MAE and SSIM values of cameraman
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LAY PSNR/dB MAE SSIM
€, FMRAEHY 21.779 0 11.549 4 0.678 2
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Table 2 PSNR, MAE and SSIM values of cameraman

with o = 25 noise denoising images

LAY PSNR/dB MAE SSIM
0, FIRRIHY 20.873 0 13.086 6 0.637 6
0, MR 24.870 9 11.125 7 0.504 6
€, EWRTY 26.036 8 9.378 9 0.604 5
AR 27.491 3 6.826 7 0.803 9
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Table 3 PSNR, MAE and SSIM values of girl with

o=20 noise denoising images

TRER PSNR/dB MAE SSIM
0, MR 25.473 7 8.252 1 0.763 9
€, FMEARY 26.088 5 9.621 1 0.524 1
€, EBEHIR 27.463 9 8.002 6 0.630 9
B A 30.481 5 5.063 0 0.859 5

T4 Eo=25185H girl BEIEE PSNR . MAE #1 SSIM &
Table 4 PSNR, MAE and SSIM values of girl with
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LR PSNR/dB MAE SSIM
€, IR 24.1415 9.780 1 0.717 8
0, IR 25.296 7 10. 396 3 0.497 4
€, KIRpERY 26.573 4 8.793 0 0.588 8
BRI 29.452 6 5.737 0 0.836 9
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Table 5 PSNR, MAE and SSIM values of NUIST with

o=20 noise denoising images

TRETR PSNR/dB MAE SSIM
€, K MEARRY 24.585 5 9.602 9 0.658 7
€, FIEAEAY 25. 636 4 10.332 3 0.565 0
€, LRI 26. 898 8 8.727 8 0.652 9
B 28.484 0 6.719 5 0.763 0
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Table 6 PSNR, MAE and SSIM values of NUIST with

o=25 noise denoising images

TR PSNR/dB MAE SSIM
€, FMEAHY 23.597 1 10.776 7 0.613 5
€, IR 24.777 2 11.306 1 0.526 2
€, FIRARY 26.124 9 9.496 1 0.617 6
B 27.3227 7.5875 0.720 4
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Table 7 o=20 PSNR and iteration times of four
models ( PSNR / iteration times)

B € BB € R ¢ RIREI ppimn

cameraman 21. 689 3/55 28.459 2/200 28.464 6/100 28.703 2/50
girl 25.301 7/55 30.069 5/504 30.410 5/504 30.481 5/50
NUIST ~ 24.497 1/55 28.363 7/160 28.424 0/95 28.484 0/50
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cameraman 20. 775 3/55 27.033 5/100 27.377 4/80 27.491 3/50

girl 23.979 2/55 27.832 6/197 27.886 3/138 29.452 6/50
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